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The invention pertains to medical technology, specifically to methods and devices for 
treatment of diseases of the eye. 

Accommodation disorders are a frequent complaint of young working-age persons, 
whose occupation is associated with prolonged visual stress. These disorders appear most often 
in operators of image converter devices, assemblers in the watch and electronics industry, pilots, 
vehicle drivers, etc. 

A method is known for treating accommodation disorders, especially farsightedness, by 
electrical stimulation of the ciliary muscle, according to which exposure occurs through an 
electrode implanted in the eye near the ciliary muscle (1). However, this method requires 
surgical intervention, as a result of which it is traumatic. Moreover, the implanted stimulation 
system does not provide full comfort to the patient, since the electrode is situated in the eye and 
is connected to the stimulator, positioned outside of the eye, through a current-conducting wire, 
which hampers movement of the eye. 

A system is known for preventing or treating open-angle glaucoma and senile 
farsightedness, containing a pulse generator connected to an electrode (1). A shortcoming of this 
device is that it does not permit creation of a uniform non-traumatic effect on the ciliary 
musculature, and also does not ensure monitoring of the condition of the electrode, which can 
lead to ineffective exposure. 

An electrode device is known, containing a dielectric housing in the form of a spherical 
zone, on whose inside surface two contact elements (2) are situated. The drawback of this device 
is that the electric field created by the contact elements does not enclose the ciliary muscle 
uniformly enough for the aforementioned reasons, which reduces the effectiveness and treatment 
time, and also passes through neighboring structures of the eye and can cause undesired changes 
in them. 

The objective of the invention is to reduce trauma and the periods for performing the 
procedure by increasing localization and uniformity of exposure, and also accomplishing 
differential monitoring of the state of the electrodes. 

This objective is achieved in that, in the method for exposing the ciliary muscle, which 
consists of creating a pulsed electric field passing through the ciliary muscle, a toroidal electric 
field is created coaxially with the ciliary muscle. 
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The electric field can be created by annular sequential positioning of sign-variable poles. 
Correction of the shape of the electric field can be accomplished by positioning current- 
conducting plates between the poles. 

The electric field can be created by coaxially positioned poles of opposite sign and can 
create a focusing field between poles. 

The electric field can be created by an electrically conducting medium. The electric field 
can be created in that the vectors of a piecewise linear approximation are positioned at acute 
angles to the tangent of the generatrix of the ciliary musculature. 

This objective is also achieved in that the electrical stimulator for treatment of 
accommodation disorders, containing a pulse generator and two electrodes, additionally contains 
electrodes, a splitter connected between the electrical stimulator and electrodes and a monitoring 
unit of the state of the electrodes connected between the splitter and the electrical stimulator. 

The splitter can be designed in the form of a group of resistors that are connected to the 
current-conducting lines. 

The unit for monitoring the state of the electrodes can be designed in the form of two 
channels connected to a multiplexer, whose inputs are connected between the resistors of the 
divider arid the electrodes, each of the channels containing a series-connected dividing 
transformer, filter and trigger circuit. 

The unit for monitoring the state of the electrodes can also be designed in the form of a 
series-connected amplifier unit, whose outputs are connected between the resistors of the splitter 
and the electrodes, multiplexer, analog-digital converter (ADC) and a galvanic decoupling unit, 
the synchronizing output of which is connected to the second inputs of the ADC and multiplexer. 
The pulse generator can contain a series-connected digital-analog converter (DAC) and an output 
cascade, microcomputer, interface, which is connected to the inputs of the DAC, control panel, 
imaging unit and second input of the output cascade. 

The unit for monitoring the state of the electrodes can also be designed in the form of 
band filters, whose outputs are connected through the windings of dividing transformers to the 
inputs of an adder, whose output is connected to the trigger circuit, in which the input windings 
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of the dividing transformers are connected through capacitors and directly between the resistors 
of the splitter and the electrodes. 

This objective is also achieved in that, in the electrode device, containing a dielectric 
housing in the form of a spherical zone, on whose inside surface contact elements are situated, 
the contact elements are arranged so that more than two planes can be passed through them, 
relative to which they are positioned in mirror-image fashion. 

The electrode device can contain four contact elements arranged in series, every other 
one of which is connected to the current-conducting lines. 

In the electrode device, current-conducting elements can be situated between the contact 
elements connected to the current-conducting lines. 

The contact elements in the electrode device can be connected to the current-conducting 
lines through resistors. 

The boundaries of the contact elements in the electrode device on the axial side of the 
housing, connected to different current-conducting lines, can be situated at unequal spacings 
from the axis of the housing. The contact elements can be situated coaxially. The contact 
elements can be formed as a ring. Additional contact elements can be positioned between the 
contact elements, every other one of which is connected to different contact elements. One 
contact element can even be designed undulating. The contact elements can be made parallel 
and undulating. 

The electrode device can contain a transparent cover installed in the central part of the 
housing. 

Analysis of the differences of the claimed technical solutions relative to the prior art, with 
other solutions from all areas of science and engineering, did not reveal technical solutions that 
coincide with them in terms of design and properties, which permits the conclusion that it 
corresponds to the criterion of the invention "significant differences". 

The essence of the invention is explained with drawings. 



4 



Fig. 1 shows the distribution of electric field in a four-electrode scheme; Fig. 2 shows the 
distribution of electric field when current-conducting plates are positioned between poles; Fig. 3 
shows the distribution of electric field with coaxial arrangement of the poles; Fig. 4 shows the 
distribution of electric field during creation of an additional focusing field; Fig. 5 shows a 
structural diagram of the device for treating accommodation disorders; Fig. 6 shows a functional 
diagram of the splitter and the unit for monitoring the state of the electrodes; Fig. 7 shows a 
functional diagram of the splitter and the unit for monitoring the state of the electrodes, which 
ensures the possibility of rheographic studies; Fig. 8 shows a functional diagram of a pulse 
generator; Fig. 9 shows a functional diagram of the splitter and unit for monitoring the state of 
the electrodes when sinusoidal probing pulses are used; Fig. 10 shows the design of the electrode 
device, seen from the top and in cross section along A-A; Fig. 1 1 shows the electrode device 
with annular contact elements, seen from below and in cross section; Fig. 12 shows the device 
with additional contact elements; Fig. 13 shows the device with one undulating contact element; 
Fig. 14 shows the device with two parallel undulating elements. 

The method of exposing the ciliary musculature is accomplished as follows. 

Before applying the electrodes to the eye, anesthetizing premedication is carried out, for 
example, with a 0.5% dicaine solution. The electrodes are positioned symmetrically relative to 
the optical axis of the eye, which is also the axis for the ciliary musculature. 

In forming a toroidal electric field with annular, series positioning of sign-variable poles 
1, 2, the electrodes are positioned according to Fig. 1. Poles 1 or 2 of the same sign with this 
positioning are diametrically opposite, which rules out passage of the electric field through the 
center, in which the lens and anterior chamber of the eye are located. The electric current from 
poles 1 to poles 2 mostly passes along a peripheral line, on which the electrodes are located. 
When the current passes through the eye, a toroidal electric field is formed that most effectively 
exposes the ciliary muscle, since exposure is localized mostly to adjust the region where the 
latter is located. 

For correction of the depth of penetration of the electric field between poles 1, 2, current- 
conducting plates 3 are positioned (see Fig. 2), the electrical conductivity of which is much 
greater than that of the eye tissues, which promotes passage of part of the current through them, 
which promotes a reduction in depth of penetration of the field and its localization in the ciliary 
muscle. 
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The toroidal electric field can also be created by coaxially positioned poles 4, 5 (see Fig. 
3), which are situated coaxially with the axis of the eye. This position fully rules out passage of 
current through the lens and anterior chamber of the eye. To control the depth of penetration of 
the electric field into the eye between poles 4, 5, poles 6, 7 are situated (see Fig. 4), by means of 
which an equipotential focusing field is formed, the highest effectiveness of which appears 
during exposure through an electrically conducting medium situated between the electrodes and 
the eye, where the focusing field eliminates passage of the electric stimulation current through 
the electrically-conducting medium. Exposure of the eye through the electrically-conducting 
medium improves contact of the electrodes with the tissue and stabilizes the transitional 
resistance of the electrode-tissue, and also rules out mechanical damage to the surface of the eye 
by the electrodes. To achieve a more uniform exposure of longitudinal and transverse fibers of 
the ciliary muscle, the electric field is created so that the vectors of the piecewise linear 
approximation would be situated at acute angles to the tangent of the generatrix of the 
musculature. This can be accomplished by situating poles 1, 2 of different sign at a different 
distance from the axis of the eye, in which case the current does not pass along the fibers of the 
muscles and the uniformity of exposure of the longitudinal and transverse fibers of the ciliary 
muscle is increased. 

Example 1 . Patient N. 29 years old. A reduction in visual acuity of the left eye to 0.4, as 
a result of myopia at 1 .0 diopter, was found. Four electrodes were positioned on the sclera 
around the cornea, the opposite electrodes being connected to poles of the same sign. The 
electrodes were positioned in the projection of the ciliary muscle. By smoothly increasing the 
amplitude of the stimulating pulses, the appearance of "jolts" beneath the electrodes in the 
patient was achieved. It should be pointed out here that the current amplitude of the pulses with 
identical sensations of the patient in the four-electrode exposure was 0.7 (0.5-7.0 mA) of the 
current amplitude during two-electrode exposure. This indicates an increase in localization of 
the stimulating electric field in the muscle. Ten sessions were performed, the time of the first 
session being set at 3 minutes and the subsequent ones at 5 minutes. Visual acuity after 
treatment rose by a factor of 2 and amounted to 0.8. The accommodation volume increased from 
6.0 diopters to 8 diopters. During a control examination after 6 months, the data were the same 
as after treatment. During performance of stimulation, the presence of the stimulating electric 
field on the cornea was monitored by additional electrodes of the measurement amplifier. The 
electric field was not detected in the center of the cornea, and, on the edge, the amplitude of the 
signal was 0.2-0.3 of the voltage amplitude on the stimulating electrodes. During two-electrode 
stimulating in the center, the signal was equal to 0.5 and on the edge to 0.8 of the voltage 
amplitude on the stimulating electrodes. 
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Example 2. Patient A. 20 years old. He wore glasses from age 3 for farsightedness of 
6.0 diopters and recently noted a sharp reduction in visual acuity in both eyes in near and far 
vision. 15 sessions of stimulation were conducted with coaxially positioned electrodes. As a 
result, the visual acuity of both eyes in far vision rose from 0.09 to 0.6 without correction and in 
near vision from 0.1 to 0.4. 

In comparison with two-electrode exposure, the amplitude is 0.55. An electric field, at a 
level of 0.1 of the voltage amplitude of the stimuli, was not detected on the cornea. 

The electrical stimulator of the ciliary muscle for treatment of accommodation disorders 
contains (Fig. 5) pulse generator 8, electrodes 9, splitter 10, connected between generator 8 and 
electrodes 9, and also unit 1 1 for monitoring the state of the electrodes, connected between the 
splitter 10 and generator 8. The generator contains (Fig. 6) microcomputer 12, connected to 
imaging unit 13, control panel 14 and output cascade 15, directly and through digital-analog 
converter 16 (DAC). An information line from unit 1 1 also goes to the input-output ports of the 
microcomputer 12 and current-conducting lines 17, 18 are connected to the output cascade 15. 
The splitter 10 (Fig. 7, Fig. 8) contains groups of resistors 20, connected between the current- 
conducting lines 17, 18 and electrodes 9. The unit for monitoring the state of the electrodes (Fig. 
7), which ensures only monitoring of contact of the electrodes 9 with the eye tissues, contains 
channels, consisting of dividers 21, filters 22 and trigger circuits 23, whose outputs are 
connected to the inputs of multiplexer 24. To ensure the possibility of conducting rheographic 
measurements, unit 1 1 can be designed in the form of a series-connected unit 25 of amplifiers, 
multiplexer 26, analog-digital converter 27 (ADC) and galvanic decoupling unit 28 (Fig. 8). 
During performance of measurements of the state of the electrodes 9 on sinusoidal currents, unit 
1 1 can contain (Fig. 9) band filters 30, which are connected to the input of the trigger circuit 23 
through transformer windings 21 and adder 31. 

The electrode device (Fig. 10) contains dielectric housing 32 with contact elements 33 on 
the inside surface, every other one of which is connected to the current-conducting lines 17, 18. 
Current-conducting elements 34 can be arranged around the periphery between the contact 
elements. The contact elements 33 can be connected to current-conducting lines 17, 18 through 
resistors 20. The contact elements 33 can be made of stainless steel and the housing 32 of 
polystyrene, in which it contains a transparent cover 35 that ensures retention of moisture on the 
cornea and visual control during positioning of the electrode. Elements 33 can be attached flush 
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with the surface of housing 32. Resistors 20 can be situated on housing 29 and the electrode 
device is then connected directly to the current-conducting lines 18, 17. 

The electrode device (Fig. 1 1) contains an internal contact element 36 and an external 
contact element 37, which are situated on the inside surface of the dielectric housing 38, made in 
the form of a spherical zone. The contact elements 36, 37 (Fig. 12) can be connected to the 
additional contact elements 39, which are situated between elements 36, 37. The contact 
elements 36, 37 can be made (Figures 13 and 14) undulating. Housing 32, 38 is closed with 
cover 35, 40, which rules out drying up of the cornea. 

The device operates as follows. 

Housing 32, 38 is positioned on the sclera of the eye, coaxial with the pupil, in which 
case, based on the anatomical structure of the eye, coaxial positioning of elements 33, 36, 37 
relative to the ciliary muscle is achieved. A pulse current, ensuring electrical stimulation of the 
ciliary muscle, is supplied to elements 33, 36, 37. Analysis of the electric field distribution in the 
tissues of the eye permits evaluation of its effect on different structures of the eye. 

Additional contact elements 39 or making one or two elements 36, 37 undulating permits 
creation of an electric field in the muscle, whose direction will have different angles relative to 
generatrix "a", which permits more uniform exposure of the transverse and longitudinal fibers of 
the ciliary muscle. 

Considering the condition of equality of the areas during bipolar exposure, the areas of 
elements 36, 37 must be chosen equal. This can be achieved by making elements 36, 37 the 
same width, but element 36 can be made undulating (Fig. 13). During distribution of the electric 
field for coaxial positioning of the annular elements 35, 37 in one plane, the electric field in this 
case is symmetric relative to the annular generatrix drawn at equal distance from elements 36, 37 
on the sclera of the eye. Owing to the fact that the diameter of the ring formed by element 36 (I) 
is less than the diameter of the ring formed by element 37 (L), the electric field relative to the 
generatrix will not be symmetrical, but will be "flattened" around element 36 and "widened" 
around element 37. Thus, the electric field in the zone of element 36 will depart somewhat from 
the axis of the eye, which reduces the amount of current passing through lens (X) and anterior 
chamber of the eye (K), in which the percentage of current passing through the ciliary muscle 
(M) will be significant and uniform, since elements 36, 37 are situated above the ciliary muscle. 
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Analysis of the aforestated permits the conclusion that the distinguishing features of the 
proposal exhibit different properties, namely: creation of an asymmetrical electric field relative 
to the known solutions. After engagement of the power supply of the device, the microcomputer 
12 is set in the "zero" state, in which the stimulating pulses are not formed. After the power 
supply is engaged with control panel 14, the formation mode of the microcomputer 12 assigns 
the parameters of stimulation, namely: 

duration of the burst and the pause; 
duration of stimulation; 

discrete value of increase in stimuli during determination of the threshold stimulation 
amplitude. 

After assignment of the stimulation parameters and during subsequent operation of the 
device, microcomputer 12, through DAC 16 and output cascade 15, forms bursts of bipolar 
pulses with a filling frequency, for example, of 1 5 to 40 kHz, with a duration of, for example, 1 
to 5 ms and a repetition frequency equal to the stimulation frequency and according to the time 
position situated between the stimulating pulses. 

If the electrodes 9 are applied to the eye of the patient and contact in the electrode circuit 
9 is not disrupted, then bursts of bipolar pulses are formed on the secondary windings of 
transformers 21, the amplitude of which is proportional to the interelectrode resistance, bursts of 
bipolar pulses are formed by filters 22 and are fed to the trigger circuits 23. When contact of the 
electrodes 9 with the tissues of the eye is disrupted, the interelectrode resistance increases, which 
leads to an increase in voltage at the output of filters 22 and tripping of the trigger circuit 23. 
The transformers 21 are connected to different groups of electrodes 9, which permits control of 
the resistance in the circuit of individual electrodes 9. This is achieved by query through the 
multiplexer 24 of the state of the trigger circuits 23. The signals from multiplexer 24 go to 
microcomputer 12, which carries out their logic processing and forms a signal to unit 13, where 
the state of the electrodes 9 is displayed. Until proper contact of all electrodes 9 is achieved, 
microcomputer 12 does not give permission to establish the amplitude of the stimulating pulses. 

In the presence of contact in the circuit of all electrodes 9, microcomputer 12 forms, 
through unit 13, a signal to permit an increase in amplitude of the stimuli from the previously 
selected discrete value. Ah increase in amplitude can occur discretely when the keyboard is 
pressed on control panel 14 or automatically with a preselected rate to "manual" stopping of the 
increase in amplitude. When the required threshold amplitude value of the stimuli is reached, 
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which is chosen according to the sensations of the patients, a signal is issued from the control 
panel concerning the beginning of the procedure. In the interval between two adjacent bursts of 
stimuli, monitoring of the state of the electrodes 9 is carried out, and when disruptions develop 
during performance of the procedure, stopping of formation of stimuli occurs, a reduction in their 
amplitude to zero and a signal to interrupt contact of the electrodes is fed to unit 13. During 
complete processing of the duration of the procedure, a signal is issued to unit 13 to perform the 
assigned program and formation of the stimuli ceases. Regulation of the amplitude and 
formation of the stimuli and formation of transmission of control radio pulses is carried out by 
means of conversion of a code from microcomputer 12 to an analog signal at the output of DAC 
16, which is fed to the output cascade 15, where it is amplified and, on arrival of a second pulse 
signal from the output of microcomputer 12, formation of control, the radio impulses and the 
stimulating impulses is carried out. The signal concerning the amplitude of the stimulating 
pulses is fed to unit 13, where it is displayed. 

Operation of the device, ensuring the possibility of rheographic measurements, is carried 
out as follows. In addition to the previously described assignment of the parameters, the 
amplitude of the probing current is assigned, which is established by a code arriving in the DAC 
16 before formation of the radio pulse. The signals from electrodes 9 are fed to unit 25, at the 
outputs of which voltages are obtained, whose amplitudes are proportional to the voltage 
between all possible pairs of electrodes 9. By means of multiplexer 26, sequential "query" of the 
outputs of unit 25 is carried out by the amplifiers, with subsequent conversion to a digital signal 
of their output voltages and introduction of the codes to microcomputer 12 through galvanic 
decoupling unit 28. In microcomputer 12, based on the amplitude values of the probing current 
and the voltages between electrodes 9, the interelectrode resistances Pel are calculated. Based 
on the values of P E l> disruptions of contact in the electrode circuit 9 are detected and a signal for 
unit 13 is formed concerning their condition. The signals on the values P E l are also fed to unit 
13, where the information on disruption of contact of electrode 9 is displayed, along with the 
interelectrode resistances, which permits rheographic measurement. Different transformations of 
the Pel values can be conducted in microcomputer 12: isolation of the constant and variable 
components, derivatives, etc., which permits automation of the rheographic studies. 

Performance of monitoring of the state of electrodes 9 on sinusoidal current can be 
accomplished by supplying, from the output of microcomputer 12 to transformers 21, probing 
pulses separated in time through the band filters 30 (Fig. 9). The adder 31 adds the signals from 
all channels of splitter 10 and during a surpassing of even one of the signals at the output of the 
trigger circuit 23 of the assigned voltage level (corresponding to the presence of a disruption in 
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state of electrodes 9), a signal is formed at its output, for example, a logic "1", which is sent to 
the microcomputer 12. 

A microcircuit, for example, K1816BE49, can be used as microcomputer 12 in the device 
and the additional logic can be based on microcircuits of the 155 series. 

Thus, the proposed method and device permits, during treatment of accommodation 
disorders by the electrical stimulation method, a reduction in trauma and periods for performing 
the procedure, and also permits rheographic information to be obtained, which is used, based on 
known methods, to evaluate the state of the ciliary muscle. 

The results of clinical use of the proposed device showed that a significant, up to 30% 
reduction in total time of the procedure occurs, during which the stable effect of treatment was 
observed. This is particularly valuable during mass treatment in early stages of the disease, 
which permits a significant reduction in the number of nearsighted persons, in which case 
organization of treatment in the early stage of the disease in children of school age will reduce 
the number of nearsighted persons among secondary school graduates (which, according to 
modern data, is estimated at about 45%) and permit expansion of their professional suitability. 

Claims 

1. Method for formation of stimuli for electrical stimulation of the ciliary muscle, 
consisting of creating a pulse electric field passing through the ciliary muscle, characterized by 
the fact that the pulse electric field has the form of a toroidal field coaxial to the ciliary 
musculature. 

2. Method according to Claim 1, characterized by the fact that the pulsed electric field is 
created by annular sequential positioning of poles of variable size. 

3. Method according to Claim 2, characterized by the fact that correction of the shape of 
the electric field is accomplished by positioning current-conducting plates between poles. 

4. Method according to Claim 1, characterized by the fact that the pulsed electric field is 
created by coaxial positioning of sign-variable poles. 

5. Method according to Claim 4, characterized by the fact that a focusing electric field is 
created between sign-variable poles. 
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6. Method according to Claims 1-5, characterized by the fact that stimulation of the 
ciliary muscle is accomplished through an electrically-conducting medium. 

7. Method according to Claims 1-6, characterized by the fact that the sign-variable poles 
are situated at different distance from the axis of the eye. 

8. Electrical stimulator of the ciliary muscle for treatment of accommodation disorders, 
containing a pulse generator with two outputs for connection of the electrode device, 
characterized by the fact that one of the outputs of the pulse generator is connected to the 
electrode device through an incorporated splitter, and a unit for monitoring the state of the 
electrodes is also incorporated, whose input is connected to the output of the splitter, and with 
two-way communication with the pulse generator. 

9. Electrical stimulator according to Claim 8, characterized by the fact that the splitter is 
made in the form of a group of resistors, whose outputs are the input and output of the splitter, 
respectively. 

10. Electrical stimulator according to Claim 8, characterized by the fact that the unit for 
monitoring the state of the electrodes is made in the form of two channels, whose inputs are the 
input of the unit for monitoring the state of the electrodes, in which each of the channels contains 
a series-connected dividing transformer, filter and trigger element, and also a multiplexer, some 
inputs of which are connected to the outputs of the trigger element, and the other inputs and 
outputs are the two-way communication of the unit. 

1 1 . Electrical stimulator according to Claim 8, characterized by the fact that the unit for 
monitoring the state of the electrodes is designed in the form of series-connected amplifier units, 
whose inputs are the input of the unit for monitoring the state of the electrodes, a multiplexer, 
analog-digital converter, galvanic decoupling unit, synchronizing outputs of which are connected 
to the second inputs of the analog-digital converter and multiplexer, two-way communication of 
the galvanic decoupling unit is two-way communication of the unit for monitoring the state of 
the electrodes. 

12. Electrical stimulator according to Claim 8, characterized by the fact that the unit for 
monitoring the state of the electrodes contains band filters, whose outputs are connected through 
the output windings of the dividing transformers to the inputs of an adder, whose output is 
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connected to the input of the trigger element, in which the input windings of the dividing 
transformers are the input of the unit for monitoring the state of the electrodes, while the outputs 
of the band filters and the output of the trigger element are the two-way communication of the 
unit for monitoring the state of the electrodes. 

13. Electrical stimulator according to Claim 8, characterized by the fact that the pulse 
generator contains a series-connected digital-analog converter and output unit, microcomputer, 
the input-output ports of which are connected to the inputs of the digital-analog converter, 
control panel, display unit and the second input of the output unit, whose outputs are the output 
of the pulse generator, and two-way communication of the microcomputer is two-way 
communication of the pulse generator. 

14. Electrode device, containing a dielectric housing with an internal surface in the form 
of a spherical zone, on which two contact elements are fastened, characterized by the fact that it 
is additionally equipped with two contact elements positioned between the main elements, every 
other contact element being connected to different current-conducting lines. 

15. Electrode device according to Claim 14, characterized by the fact that current- 
conducting elements are additionally installed between the contact elements on the inside surface 
of the housing. 

16. Electrode device according to Claims 14 and 15, characterized by the fact that the 
contact elements are connected to the current-conducting lines through resistors. 

17. Electrode device according to Claims 14-16, characterized by the fact that pairs of 
contact elements, situated diametrically, are installed at different distances from the axis of the 
housing. 
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ajiEJcrpocTHMy/iyrrop umjihapho« Mwiuubi pjw jiemehh* hapyujehmh akkomo/iaumm m 

3J]EKTPOflHOE yCTPOftCTBO 

(57) PecpepaT: 

M3o6peieHMe othocmtch k mgamumhckoS 

T6XHMK8. a MMGHHO K n8M8HMK) 33 60/19 B3HM M 

opraHa 3peHM*i, b MacTHOCTM, npw HapyweHMax 
awcoMOAauMM. Llenb M3o6p8TeHMB - cHMxeHMe 
BpeAHoro AeflCTBMfl Ha OKpywaiomMO tkbhm m 
cpoKDB neMeHMfl. ComacHO M3o6peTeHM»o 
npoBOA«T onempwHecKoe BoaAeflcTBue noneM 

TOpOMAaJlbHOfl (fcOpMbl coocho c mviMapHofl 
MyacynaTypo*. YcTpoflCTBO coAepacwT 
reHepaTop, paaeeTBMTenb, anein-poAbJ u ojiok 

KOHTponn COCTOHHMfl 3J1© KTpOAOB . 3/16KTpOAb4 

Bbino/iHeHbi e Bw;e Kopnyca, Ha BHyTpeHHeft 
noBepxHOCTM KOToporo pacnonoweHbi 
KOHTaKTHbie oneMeHTbi. coeAMHeHHwe nepe3 

OflMH C TOKOnOABOAHLUMMH WMHaMM, T8KK8 

KOHTaKTHwe ojieMeHTbi MoryT 6brrb 
pacnojioKeHbi KoaKcviajibHo. 3 c. m 14 3. n. 
cjwibi, 14 mji. 
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(54) METHOD OF FORMING ACTION FOR ELECTRIC STIMULATION OF CILIARY MUSCLE, CILIARY MUSCLE 
ELECTRIC STIMULATOR FOR CURING BREAKAGE OF ACCOMMODATION AND ELECTRON UNIT 

(57) Abstract: 

FIELD: medical equipment; ophthalmology. 
SUBSTANCE: electric influence is earned out 
due to torus-shaped field in alignment with 
ciliary muscles, device has generator, 
decoupler. electrodes and unit for 
inspecting condition of electrodes. 
Electrodes are made in form of a case, onto 
internal surface of which the contact 
members are disposed . The members are 
connected with current-supply wires. Contact 
members may be disposed in align. EFFECT: 
reduced hazardous effect onto surrounding 
tissues; reduced time for cure. 14 dwg 
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HaoOpereHne othocmtcb k MeAni}HHcxoii 
TexHMKe, a MiweHHO k cnocoGaM h ycTpoftcTBaM 
Ann jieseHMn 3a6oneBaHww opraHoa speHMB. 

HapymeHwa axxoMQAaLinn BBnRKrrca MacrbiM 
3a6oneBaHneM b moaoaom Han6onee 
TpyAOcnoco6HOM B03pacie y nrnj, doa 

Ae«TenbHOCTM XOTOptrfX CB«38H C AnHT&nbHblM 

HanpjwceHMeM 3peHna. Han6onee Macro stm 
HapyiueHwa npoaanflioTca y onepaiopoB 
aneicrpoHHOOTo6pa»caK)imix ycrpoMCTB, 
c6opmnKOB MacoBoPi n aneKTDOHHOfl 
npoMbiujjieHHocTM, nsTHMKDB, BOAHTene« 
aBTOTpaHcnopTa m ap 

H3BecTeH cnoco6 neMeHwa HapyweHHB 

a KKOMO Aa LIM H , B M3CTHOCTM A3*bH030pXOCTW, 

nyTGM npoBeAQHMn anexTpocTMMynaijHvi 
UwinapHoft Mbiiuijb), cornacHo KOTopoMy 

B03A8MCTBMe OCymeCTBJlHK)T 46083 SneXTDOA. 

m Mnna HTMpoBaHHbi H b rna3 B6nw3w ijwiwapHofl 
Muuji4bi (1). OAHara AaHHbifl cnoco6 Tpe6yeT 
onepaTMBHoro BMeiuaTe/ibCTBa, BcneACTBue 

MerO BBJiaeTCB TOaBMaTMHHblM. KpOMe TOTO, 

MMfmaHTupoBaHHafl cTMMynflLiMOHHaR cucTeis/ia 
He flaeT nonnoro xoMcJxopTa naijneHTy, Tax ksk 
aneicTDOA pacnonoweH b rna3y u ce«3aH co 
cTMMyjiHTopOM. pacnono>xeHHOM BHe rna3a, 

Mepe3 TOKOnQABOAHUJHM nOOBOA, MTO 

3aTpyAHHeT ABvwxeHWfl rna3a. 

M3BecTHa cucTeMa Ann npeAOTBpameHHa 

MJ1M J18M8HMR OTXpbiTO-yrOJlbHOM mayXOMbl M 

CTapMecxoB AanbH03opxocTM. coAep>xaman 
reHepaTop HMnynbcoB, coeAMHeHHufl c 
anexrpoAPM (1). HeAocTaTKOM AaHHoro 

yCTDOiiCTBa HB/tBeTCfl TO, MTO OHO H8 n03B0JlB8T 

co3AaTb paBHOMepHoe aTpaMMaTHMHoe 
B03AeacTBMe Ha uwnuapHyio MycxynaTypy, a 
Tame He ooecneMMBaeT kohtdojib 3a 
cocTOflHMeM anexrpQAa, mto MoxeT npuBOAMTb k 

He34>(|>eKTMBHOMy B03Aei4CTBHK). 

H3B6CTHO 3/ieKTDOAHOe yCTDOffCTBO, 

coAepxaiAee A^ane xtpm necxw ft Kopnyc b bma8 
ujaposoro noaca, Ha BHyrpeHHefl nosepxHOCTM 
KOTOporo pacno/ioxsHbi ppa xoHTaxTHbix 
aneMBHTa (2). HeAOcraTKOM AaHHoro 

yCTD0«CTBa RBJlReTCa TO, MTO 3fie KT pHM6CK0B 

none, co3AaBaeMoe nocpeACTBOM KOHTaicTHboc 
sneMBHTOB, cornacHo yxaaaHHbiM Bbiiue 
npMMMHaM oxBaTWBaeT mvinapnyK) Mbiimjy 

H8AOCTaTOHH0 pBBHOMBpHO, MTO CHWKaeT 
304)eiCTHBHOCTb M CDOKM J1BM6HMB, 3 TSKXe 

npoxQAMT nepe3 coceAHMe CTpyxrypbi masa k 
MOJK6T BbJ3BaTb B HUX HeJKe/iaTanbHbie 
M3MGH6HMR. 

LJenb M3o6peTeHMB cHMxeHne 

TpaBMaTUHHOCTH H CDOKOB npOB6A8HV1B 

npoueAypw nyTBM noBbitueHHR noxajiM3aunn w 

pa BHOMep HOCTM B03AeRCTBMfl, a Taxxe 
ocymecTBneHMe AUcfc(fc>epeHLjManbnoro xoHTpo/ia 

COCTOBHMB 3/ieKTDOAOB. 

nocTaaneHHafl Ljenb ACCTMraeTca Teiw, mto b 
cnocooe cfcopMMDOBaHua bosab^ctbhb Ha 
UnnnapHyto Mbiiuuy, 3axniOHaiomeMCB b 
cosAaHMM MMnynbCHoro axieiapuMecKoro nons, 
npoxoAHiuero Mepes uM/inapHyto Mbiiuuy, 
co3Aa»oT TopoMAaxibHoe aneiapHMecKoe none. 
coocHoe c mmnapHOH Mbiiimeii. 

npw 3tom sneiapviMecKOG none Moryr 
cosAaBaTb nocpeACTBOM Konbuesoro, 
nocneAOBaTenbHoro pacnono^eHMfl 
3HaiconepeMeHHbix noniocoB. npw 3tom MoryT 

OCytAeCTBJIBTb KOppetCTMDOBKy qbopMbi 

aneKTpHMecKoro no/IB, pacnanaraa Me>KAy 
noniocaMM TOxonpoaoAaiUHe nnacTMHbi. 

flpn 3tom aneKTpuMecKoe none MoryT 
C03AaBaTb nocpeACTBOM KoaKcua/ibHo 
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pacnonoaceHHbix 3HaKonpoTHBono/io)KHbDc 
nonK)coB m MoryT cosAaBaTb Mewy nonKxaMn 
(}>OKycMpyK>mee none. 

ripn 3tom 3JieKTpnMecKne nona iwioryT 
cosAaBaTb Mepe3 snexrponpoBOAfliuyK) cpeAy. 
npM 3tom sneKTpHMecicoe none mop/t co3AaBaTb 

TaJC, MTO BeKTODbJ KyCWHO-JlMHeflHOfi 

annpoKCHMauMM • pacnonoxeHu noA octpwmm 
yrnaMn x KacaTejibHOM oopa3yfoinefl nnnwapHoR 
MycxynaTypbi. 

nocraBneHHafl qenb AocrnraeTCB Taioice TeM, 
mto 3neKTpocTMMynBTop Ann neneHUfl 
HapyiueHUM aKKOMOAai^MM, coas pxa m n m 
reHeparop wwnynbcoB h abs sneKTpOAa, 
AononHHTenbKO coabdxoit aneicrpoAbi, 
pasBeTBMTenb, BKnraMeHHbifl Me^Ay 
aneiapocTviMynflTopOM h sneKTpOAaMW, m 6aok 

KOHTpOAB COCTOflHM5» SneKTDOAOB, BfCTIKXeHHbjR 

MewAy pa3BeTBMTeneM h 

3ne KTpOCTM MynBTopoM . 

npM 3T0M OB 3B8T BHTBA b MO)K8T 6bTTb 

BbinonHeH b bmab rpynn pesMcropoB, KOTOpbte 

nOAKAIOMeHbl KTOKOnOABOABlAMM UJHHaM. 

npM 3T0M 6nOK KOHTDQnfl COCTOBHHB 

snexTpoAOB MoxceT 6biTb BwnonHeH b bmab AByx 
KaHanoB, coeAMHeHHbix c MynbTunneKCopoM, 
BxoAbi KOTopwx noAKnioMeHbt Me^Ay 
peawcTopaMM pa3AennTe/iB n aneiapoAaMU, 
npMMeM KawAbifi M3 KananoB ooAepXMT 
nocneAOBBTenbHO coeAMHeHHwe 
pasAenMTenbHbi^ TpaHcqbopiviaTop, 0nnbTp m 
noporoByio cxeMy. 

npM 3T0M OnOK KOHTpOJlfl COCTOBHMB 

aneKTDOAOB moxot 6biTb Tax *e BbinonHen b 
Bi4Ae nocneAOBaTenbHO coeAMHeHHbix 6noxa 
ycvuiMTeneft, BxoAbi KOTopwx noAxnioMeHbi 
MejxAy pe3HCTopaMM pasBeTBHTenw n 
snexTpoAaMM, MynbTunnexcopa, 
aHanoro-qMq^poBoro npeo5pa30BaTexiB (AL|n) m 
6noxa ranbBaHMMecxofl pa3BR3XM, 

CMHXDOHU3HpyK>lHHM BbiXOA KOTOpOTO COeAHKeH 

BTOpbiMM BXOAaMH AUn m MynbTMniiexcopa. 

npn stom reHeparop MMnynbcoB moxbt 
coAepxaTb nocneAOBaTenbHO-coeAMHeHHbie 
MM^poaHanoroBbt^ npeo6pa30BaTenb (MAn) m 
bwxoahoB xacxaA, mmxdo-3BM. MHTepqbeflc 
xotodoS cooAHHeH c BX0A3MM LiAn, nynbTa 
ynpaaneHMB, 6noxa oro6pa>KeHMfl m BropbiM 
bxoaom BbixoAHoro xacxaAa. 

PIpH 3T0M 6nOX XOHTDOAB COCTOBHMB 

3nexTpoAOB MO)xeT 6biTb Tawxe BbinonHeH b 

BKA8 nonOCOBblX 4>MJIbTpOB, BbKOAbl KOTODblX . 

Mepe3 oGmotxh pa3AennTenbHbJx 

TpaHCC}X>pMaTOpOB COBAMHeHbl BXOA0MM 

cyMMaropa, Bbtxcw xoroporo coeAMHen c 
noporoBofl cxeMO«, npuHeM sxoAHbie oomotxm 
pa3AenMTexibHbix rpaHc0opMaTopoB Mepes 
xoHAeHcaTopw h HenocpeACTBeHHO noAxniOMeHw 
MexAy pe3ncropaMH pa3BeTBkiTen« m 
3AexrpoAaMM. 

nocTaaneHHafl t;enb AOCTuraeTCB Tax xe 

T6M, MTO B 3/ieXTpOAHOM yCTDOMCTBe, 

coAepxaLi^eM AHsnexTpviMecKMfl xopnyc b bhab 
uuapoBoro nonca, Ma BHyTpeHHeft noBepxHOCTM 
xoropora pacnoncoxeHbi xoHTaxTHbie aneMeHTbi, 
xoHTaxTHbie sneMeHTbi pacnono>xeHbi Tax, mto 
Mepe3 hmx moxho npoBecTM 6onee AByx 
nxiocxocTev*. OTHOcviTenbHo xoropboc ohh 
pacnonaratoTCH 3epxaiibHO. 

ripw stom anexTDOAHoe ycrpoflCTBO ugm&t 
coAepKarb Merwpe nocneAOBaTenbHO 
pacnonojxeHHbK xoHTaxTHbix oneMewa, 
Koropbte Mepe3 oahh coeAHHeHbi c 

TOKOnOABOAHLMHMK UJHHaMM. 

(IpH 3TOM B aneXTDOAHOM yCTDOMCTBe MOP/T 
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6b»Tb Me)Kfly KOHT3 KTHbIMM 3J18MeHTaMM, 
COeAMHeHHblMU C TOKOnOABOAflL^MMM UJMHaMU, 

pacnono5KGHbi TOKonpoBOAfliM^e sneMeHTbt. 

npn 3tom b snexrcoAHOM ycTpo^dBe 
KOHTaKTHwe 3/ieMeHTbi MoryT 6"bm> coeAMHeHu c 

TOKonoABOARiUMMH u/HHaMH nepea pe3MCTOpbl. 

npM 3tom b anetcrpQAHOM ycTpoflcTBe 

rpaHULlbi KOHTaKTHbOC 3JieM6HT0B CO CTODOHbl 

ocm Kopnyca, coeAHHBHHwe c paaHWMM 

TOKOnpOBOARU^MMM LUHH3MH, MOfyt 6blTb 

pacnonoxeHbi Ha HepaBHOM paccTOHHMM or ocm 
Kopnyca. ripn stom KOHTaKTHbis sneweHTw MoryT 
6biTb pacnono«ceHbJ KoaKCManbHO. npw stom 
KOHTaKTHbie 3/ieMeHTbi MoryT 6biTb BbinonHeHbi 

B BMA8 KOJietV riDVI 3TOM MBM^ . KOHTaKTHbIMM 

sjieMeHTaMM MoryT 6biTb pacnonoxceHbi 
flonoriHMTejibHbie KOHTaKTHbie sneMeHTbi, 

KOTOpbJB M8pG3 OAMH nOAK/lKNeHbl K pa3/lHHHb/M 
KOHTaiCTHbIM 3J18M8HT8M llpM 3TOM XOTfl 6bl 
OAMH KOHTaKTHbie 3/ieMBHT MOXC6T 6blTb 

BbinojiHeH BonHOo6pa3HbiM. ripn STOM 

KOHTaKTHbie SJIBMBHTb! MOryT 6blTb BbinCJIHBHbl 

napaimeribHbiMM u BonHOo6pa3HbiMn. 

Hpn 3tom anexTpoAHoe ycTpoftcTBO MoweT 
CQAep)KaTb npoapaMHyio xpbiujKy, 

ycraHoaneHHyio b ueHTpanbHOM sacTH Kopnyca. 

AHa/W3 OTHMMMft SaPB/lRBMblX TOXHUMBCKHX 
P6UJ8HMH OTHOCHTB/1 bHO fl DOTOTM HOB , C fipyrMMM 

peiueHMWMM no BceM oonacTHM HayKM m tbxhmkm 
He BbisBwi TexHMHecKMX peweHMfl, 
cosnaAatou^HX c hmmh no Bbino/iHeHkiio m 

CBOflCTBaM, MTO nOSBOJlfleT PA&naTb BbiBOA o 
COOTB6TCTBMM npeAHOKeHMrt KpMTepHK) 

M306peTeHM« "CyiHeCTBeHMbie OTflWHMfl". 

Cyu^HocTb H3o6peTeHnft noHCHaeTCfl 

MBpTBJKBMM. 

Ha cfcwr. 1 npMBeAeHo pacnpeAeneHue 
sneKTpMMecKoro norm npn 4-aneKTpoAHofl cxeMe 
HanoxceHktR; Ha q>mi\ 2 pacnpeAeieHue 
sneKTOvwecKoro non« npn pacnonorceHMM 
Me>Kfly nonKscaMki TOKonposoAamMX anadnH; Ha 
$nr. 3 pacnpeAeneHne snexTpMHecxoro nonn 
npw KoaKCMaribHOM pacnonoxeHkiH nonKX»B; Ha 
$ur. 4 - pacnpeAeneHMB anexrpwHecxoro no/in 
npM co3AaHMM AononHMTenbHoro 

c^OKycupyioii^ero nona; Ha «$ur. 5 cTpyxrypHaa 
cxeMa ycTpoRcTBa Ana neneHMfl HapytueHMM' 
aicKOMOAanMw; Ha q*mr. 6 0y h kl^hoh a/ibHa o 

CXBMa pa3B8TBWTe/lH H DJIOKa KOHTpOflfl 
COCTOflHMfl 3/teKTDOAOB; H8 (J)MI\ 7 

ctyHKuvioHanbHafl cxewa pa3BeT8kirexin k 6/iOKa 

KOHTDOJIR COCTOWHMfl 3J18KTpOAOB C 

o6ecn8M8HMeM bosmcokhoctm peorpactuMecKMx 
MccneAOBaHHA; na cfeMr. 8 qtyHKUMOHa/ibnafl 
cxeMa reHepaTopa MMnynbCOB; na c|jnr. 9 
0yHKUHOHanbHan cxeiwa pa3B8TBHTen« n 6noKa 

KOHTDOJIfl COCTOflHHfl 3/ieKTDOAOB npM 

Mcnoxib30BaHHM cviHyooviAanbHbix aonAHpyiou^HX 
HMnyjibcoB; Ha 0vir. 10 KOHCTpyKUU* 
BbinonHGHMJ? anexTpOAHoro ycTpo^CTBa, bma 
CBepxy m pa3p83 no A-A; Ha o>nr. 1 1 - 

SJteKTpOAHOe yCTpOflCTBO C KOJIbUBBblMM 
KOHTaKTHbIMM 3fieMBHTaMH, BMA CHM3y M pa3pe3; 

Ha 0nr. 12 ycrrpo^CTBO c AonojiHWTenbHbiMH 

KOHTaKTHblMH 3J18M8HTaMM| H3 0nr. 13 
yCTDOMCTBO C OAHMM BQnH006pa3HblM 
KOHTaKTHbtM 3X18M8HTOM j Ha (pUf. 14 - 

ycTpoiteTBo c AByMn napannenbHbiMH 

80nHCO6pa3HWMM 3/ieMBHTBMH. 

CnoooS cf>opMnpoBaHn« BOSAeRcTBMfl Ha 
HnnnapHyx) MycKynarypy ocymecTB/iBBTCfl 
cjieAyiou|HM o6pa30M. 

nepeA HanoxeHMeM 3nexrpOAOB Ha maa 
npOBOART ero aH8CTe3npyiou4yio 
npeMeAMxaL^Mto, HanpuMep. 0,5% pacTBopa 



AUKanna. 3/ieKTpoAbi pacnonarawT 

CMMMeTpHMHO OTHOCMTe/lbHO OnTMMeCKOM OCM 

rna3a, KOTopan hbjihbtcw m ocbio Ann 
L^ktnMapHo^ MycKy/iaTypbi. 

(IpM CjX>pMMpOBaWHM TOpOMAa/lbHOTO 

5 anexTpMHecKoro norw nocpeACTBOM Koribi^eBoro, 
nocneAOBaTenbHO pacnonoxeHMA 
3HaxonepeMeHHbix nomocoB 1, 2 aneiapoAbi 
pacnonaraioT comacHO 0nr. 1. OAHOMMBHHbie 
nonicca 1 mjim 2 npM tskom pacnonoxeHMM 

10 HaxoA^Tcn AMaMeTpanbHO npoTM Bonon qxho , 
hto McxniOMaeT npoxcwcAeHne anexTpMHecxoro 
TOKa nepes i^eHTp. b kotodom pacnonaraeTcn 
xpycTanMK m nepeAH«B xaMepa rna3a. 
3nexTpMMecKMM tok ot noxiK)coB 1 k noxiwcaM 2 

npOXOAMT 8 OCHOBHOM no flMHMM OKpyXHOCTM, HQ 

15 KOTopofl pacnonoxeHbi 3/iexTpoAbi. flpn tbkom 
npox o)kaohmm Toxa b rna3e (|)OpMMpyeTcn 
TopoMAanbHoe sneicTpMMecKoe none, kotodob 
HaMCOJiee 304)eKTMBHO ocymecTBJifleT 
BOSAeflcTBMe na i4M/iMapHyio Mbiait^y, Tax Kax 

B03A8MCTBM8 JIOKaJIMSyeTCA B OCHOBHOM TO/lbKO 

20 b o6nacTn pacnonoxeHun nocneAHefi. 

Ann KoppexTMpoBKM rny6M Hbi 
npoHMKHOBeHMR anBKTpMMBCKoro nana MeJKAy 
nonxx^MM 1, 2 pacnonaraKJT TOKonpoBOAfliUwe 
ruiacTMHbi 3 (cm. 4wr. 2), anexTponpoBOAHocTb 

KOTOpbOC 3H3H MTBnbH O 6o/lblli8 TKBHeft 

25 mto cnococcTByeT npoxoxv^HMw nacTM tokb 

M8p83 HMX, MTO CnOOOOCTByBT y M8H bUJ 6H MJO 

rny6MHbi npoH m khobbhm a nonn m ero 
noKariH3aLiMH b i^uiMapHovt Mbiujue. 

ToponAa/ibHoe dnexrpMMecKoe none MO)xeT 

3Q 6bJTb 0O3A8HO M nOCpeAQTBOM K08 KCMa/1 bH O 

pacnanoxeHHbix no/ixxoB 4, 5 (cm. q>mt. 3), 
KOTOpbiB pacnoxiarajoT coocho c ocbio ma3a. 
Tarae pacnonoxeHMe nojiHocTbto MCxnioHaeT 
npoxojxAeHMe Toxa Mepea xpycTaxiMK m 
nepeAHioio xaMepy maaa. flnn peryriMpoBKM 
35 rny6MHbi npoHMKHOBeHMfl ajiexrpuMecKoro non» 
b ma3 Mex<Ay nonxxaMM 4, 5 pacnonaraioT 
nonioca 6, 7 (cm. (Jmr. 4), nocpeACTBOM 
xoTopbix q^opMMpyioT 3KBMnoTeHi;ManbHoe 
c|x>KycMpy)ou{ee none, HaMOoxibujaw 
sq^eKTMBHOCTb KOTopcro npoflBJifleTCfl npM 

<0 (|X)pMMpOBaHMM B03A8MCTBH« M8p83 

3/ieKTponpoBOA«myK) cpeAY. pacnonoKeHHyio 
Me)KAy 3/texTpoAaMM m rnasoM , tab 
0OKycMpyiou4ee none ycTpaH^eT npoxo^eHMe 
sneKTpMHecKoro cTMMy/iRi^MOHHoro TOKa Mepes 
3TieKTponpOBOA»u4yio cpefly. BcoAeflcTBue Ha 
45 ma3 Mepea anexTponpoBOAflu^yx) cpeAy 
no3BonneT ynyMitiMTb kohtbkt anexrpoADB c 
TK3HbK> m cTa6nnM3MpOBaTb nepexoAHoe 
conpoTMBJiBHMe ane KTpo A-T Ka h b, a Ta»xe 

HCK/tKJMaeT MSXaHMMeCKMB nOBpOKABHMfl 

3/iexTpoAaMM noBepxHocTM ma 3a. Mto6u 
ocymecTBMTb oo/tee paBHOMepHoe bo3A8mctbm8 
Ha npoAonbHbie m nonepenHbie BonoKHa 
UM/inapHo^ Mbiuji4bi anexTpMMecxoe none 
coaAaioT Tax, hto Bexropu xycoMHo-jiMHe^HoS 
annpoKCMMauMM 6buiM 6bi pacnonoxceHbi noA 
55 ocrpbiMH ymaMM k KacaTe/ibHoA oopasyxnuefl 
MycKynaTypw. 3to bosmoxho ocymecTBMTb, 
pacnonaran pa3HOMMeHHbie nonxjca 1, 2 Ha 

D33HOM paCCTOflHMM OT OCM maaa, npM 3TOM TOK 
H8 npOXOAMT BAOilb BOJIOXOH MblUJl| M 

noBbuuaeTcfl paBHCMepHocTb bo3A8Mctbmh Ha 
so npoAO/ibHbie m nonepeMHbie BonoKHa 

LIMJIMapHOfl MbtUJLlbt. 

flpMMBp 1. Bo/lbHOM H. 29 DOT. BblTIO 

BbinBiieno noHMKeHMe ocrpoTbi speHMR neBoro 
rnaaa ao 0,4 BcneAPTBMe mmotmh e 1,0 AnTp. 
Ha cxnepy Boxpyr poroBKUbi paaMeiuanM seTbipe 
anexTpOAa, npMMGM npoTMBononoKHbie 
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3Jie*rpoAb» 6btnM noAKnioMeHbi k OAHOHMeHHuiw 
no/iKX»M. 3/ieKTpoAbi pacnonarann b npoeKunn 
t^nnnapHOfl MbiujL^bi. PnaBHO yBe/iHMnsan 
aMnjiMTyfly cTwuynMpyK>mwx MMnynbcoB, 
ao6nBanncb nonB/ieHvifl y oonbHoro omymeHMB 
"tohmkob" nofl 3/ieiapoAaMn npn 3tom 

Heo6xOAMMO OTMBTHTb, MTO aMn/IMTyAa TOK3 

MMnyjibcoB npn oAnwaKOBbix omymeHunx 
oonbHoro npvi neTbipexaneicTpoAHOM 
BogAeiiCTBMM cxDCTaBtma 0.7 (0,5 7.0 mA) ot 
aMruiMTyAb) TOKa npH AByxsneKTpQAHOM 

BO^flBftCTBMM. 3TO CBMA8T8nbCTByeT o 

noBbiLiieHkiM noKanH3aL\MM cTHMynnpyjou^ero 
anetcTptmecKoro norm b Mbiwue. npoBefleHo 10 
ceancoB. npimeM BpeMn nepBoro ceaHca 
ycTaHOBwna 3 mwh. nocneflyioinMX 5 mhh. 
OcrpoTa 3peHkw nocne neMOHHfl B03 poena b 2 
pa3a w cocTaBuna 0,8. 06b8M aKKOMOAatjHH 
yBe/iirfMuncfl c 6.0 Amp flo 8 Amp. flpn 
KOHTpanbHOM ocMOTpe qepea 6 Mec»uea 
AaHHbta T8 *e, hto h nocne neMeHns. ripn 

npOBBAeHMM CTUMynHLJMK npOBOAvnn KOHTponb 

HanMMKfl cTwiwynnpyiomero sneirrpuMecKoro 
nona Ha poroBMi^e n ocpe act bom 
AonoiiHMTenbHbix sjibktdoaob m 

nsMepnTenbHoro ycwriHTerifl. B LieHTpe 
poroBmjbi atneKTpMMecKoro nonn He 
ooHapyweno, a Ha Kpato aMnnvuyAa cun-tana 
cocTaBM/ia 0,2 0,3 ot aMnnniyAbi HanpaxceHMB 
Ha cTHMynnpyKxuHX snexrpoAax. npn 
AByxaneKT poAHofl CTHwyjiBLiHM b Ljempe cviman 
6bin paaeH ao 0,5, a Ha xpaio ao 0.8 or 
aMruwTyAbi HanpflxeHu* Ha cTMMynfli^noHHbix 
aneKTpoAax. 

npMMep 2. BonbHoft A. 20 neT. C 
TpexneTHero BospacTa hocht omkm no noBOAy 
AaiibH030pK0CTM 8 6,0 A^Tp. B nocneAHee 
BpeMB 3aMeTnn pe3Koe nonvwceHne ocTpoTbi 
3D8hmh Ha 06a ma3a Bflanb n b6jih3U. Bbino 
npoBeAeno 15 ceaHCOB cTMMynsmua 
nocpeACTBOM KoaxcuanbHO pacno/ioaceHHbix 
sneKTpoAOB. B pesy/ibTaTe ocTpora 3peHMH 
ooonx ma3 BAa/ib c 0.09 Bospocna ao 0,6 663 

KOppe)Q4HM H B6HH3M c 0,1 AO 0,4. 

B CpaBHeHMM C AByX3JieKTpOAHbtM 

BosAertcTBueM aMnnmyAa cocTaBuna 0,55. 
3/ieKTpHHecKoro nona no ypoBHio 0,1 ot 
aMnnmyAtd HanpswceHMa CTHMynos Ha poroBHLje 
He 6btno o6HapyxceHO. 

3neicTpocTMMyjiHTop ijmiwapHoi* MbmjL^bi 
Ann neqeHua HapyweHHH aKKOMOAa^n 
coAepxcMT [<pw. 5) reHepaTop 8 MMny/ibCOB, 
anexTpoAbi 9. pa3BeTBMTarib 10. BicnjOHeHHbifl 
M8)KAy reHepaTopoM 8 m aneKTpoAaMH 9, a 
Taxxe 6nox 1 1 kohtdojib coctoahmh 

3J)6iapOA08. BIOIIOHeHHblA M8)KAy 

p83B8TBHTen©M 10 M reHepaTopoM 8. TeHepaTOp 

COABp)KMT (cfW. 6) MUKDO-3BM 12, 

CO8AMH8HHy>0 c 6noxoM 13 OToGpaxceHMB. 
nynbTOM 14 ynpasneHMB w BbixoAHbJM KacKaAOM 
15 HenocpeAOTBeHHO n nepes 
Unc^poaHanoroBbJfl npeo6pa30BaTanb 1 6 (UAfl) 
Ha nopTbi BBOAa-BbiBOAa MMKpo-3BM 12 
nocTynaeT TaioKe MH(|)opMai(HOHHa$i tunHa c 
5noKa 11, a k BbixoAHOMy KacxaAy 15 
noAKntONeHbi TOKonoABOABinne ujuhu 17, 18. 

Pa3B6TBMT6J1b 10 (0V»\ 7. 0Mr. 8) 00A8p)KMT 

rpynnbi pe3ncxopoB 20, nctAxnioMeHHbie MejKfly 

rOKOnOABOA8Li^MMM LUHHaMU 17, 18 H 

aneidpQAaMM 9. Baok kdhtdo/ia cocTOflHHfl 
aneiapoApB (cjjwr. 7). ooecneHMBaioiAuft TonbKo 

KOHTDOJlb KOHTaXTa 3/ieKTDOAOB 9 C TK3HAMH 
ma 3a, coAep>KMT naHanbi, cocTonmne M3 
pasAe/iMTeneM 21. cpunbTpoB 22 h noporoBbtx 

CXeM 23, BbOCOAW KOTOpblX COeAMHeHbl c 
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BXOAaMU MyjibTunneiccopa 24. Wtoou 
o6ecneMMTb BosMOXCHocTb nposeASHUB 
peorpac|}HHecKKX n3MepeHnti, 6jiok 11 mokot 
6btTb Bbtno/iHeH b bmab nocneAOBaTenbHO 
coeAHHeHHbix 6/iOKa 25 ycvmrneneil, 
MynbTwin/teKCOpa 26, aHanoro-i^ncf>poBoro 
npeo6pa3oaaTejiH 27 (Al^n) w 6noKa 28 
raribBaHUMecKOH pa3BB3KH (cjmr. 8). npvi 

npOB8A8Ht4M H3M0D8HMfi COCTOHHHfl 3A8KTp0A0B 

9 na cHHyconAaribHOM TOKe 6noK 11 Moxer 
coAepJKatb (cfcur. 9) nonocoBwe cfju/ibTpw 30, 
KOTopbie Mepe3 o6motkm TpaHO^opMarropoa 21 m 
cyMMarop 31 ooeA^HeHbi c bxoaom noponoBovi 
cxeMbt 23. 

3/ieirrpoAHoe ycTpoflcrBo {(pw. 10) 
coAepxcviT AHaneiapMHecKiii* KOpnyc 32 c 

KOHT8 KTH bIM H 3J1BMeHT8MH 33 Ha BHyTDeHHeft 

no88pxHocTM, KOTopwe Mope3 opyiu coeAHH8Hbi 

C TOKOnOABOA«lMHMH UJMH8MM 17. 16. M8>W 
KOHTaKTHUMM 3TieMeHTaMM no OKpyXHOCTM MoryT 

pacnonaraTbCB TO«onpoBOA«iMwe sneMQHTU 34. 
KoHTaKTHbie 3/ieMeHTbi 33 MoryT coeAUHHTbcn c 
toko noABO ab m h m h ujuHaMM 17, 18 Mepe3 

D83MCTOpbl 20. KOHTaKTHbie 3J18MeHTbl 33 MOfyT 
6blTb BbinOTlHeHbl M3 H8pKaB8(0l^8Vl CTa/lM, a 

icoprryc 32 H3 nonwcrrvipona, npki 3TOM oh 
coAepXMT npospaMHyio KpwiUKy 35, 
ooecneMUBafoii^yfo cox pa hg hub anarvi na 
poroBHi^e ki BHaya/ibHbwP* KOHTponb npH 
ycraHOBKe aneKTpoAa. 3neMeHTbi 33 MoryT 6biTb 
npHKpenneHbi BpoBeHb c noBepxHOCTbJO xopnyca 
32. PesMCTopbi 20 MoryT 6biTb pacnonoxeHbi Ha 
Kopnyce 29 m TorAa snexTpoAwoe ycTportcTBo 

C08AHHB8TCB H8nOCpeACTB8HHO C 
TOKOnqABOABlMMMM lUMHaMM 18, 17. 

3nexTpoAHoe ycTpoitaTBO (4)Mr. 11) 

COASpxCMT BHyTpeHHMVI KOHT3KTHblH 3neM6HT 36 

m BHeuiHMfl KOHTaxTHbiK anevieHT 37. KOTopwe 
pacnanoxeHbj Ha BHyTpeHHefl no Be pxhoct m 
AHsneKTpuHecKoro Kopnyca 38, BbinonneHHoro b 
BMAe mapoBoro nosca. KOHTaKTHbie sxieMeHTbi 
36, 37 (4>nr. 12) wioryr 6biTb coeAHHeHbi c 
AononHHTenbHbiMM KOHTaKTHbiMvi sneMeHTaMn 
39. KOTopbie pacnonoxceHbi Me>KAy sneMSHTaMvi 
36. 37. npMMeM KOHTaKTHbie snewieHTtd 36, 37 
MoryT 6btTb BbjnojiHeHbi (0ur. 13, 0nr. 14) 
BQnHOo6pa3HWMH. Kopnyc 32, 38 saKpbiT 
Kpbiujicofl 35. 40. kicKJiKwatotAen BbJCbixaHvie 

pOTOBMl^bl. 

ycTpoftcTBO pa6oTaeT cneAyiomMM o6pa30M. 

Kopnyc 32, 38 ycraHaanMBaeTCJi Ha acnepy 
rna3a coocho co 3paHKOM, npn stom. mcxoab M3 
aHaTOMMMeexoro cTpoenns rnaaa, AOCTMraaTCB 
coocHoe pacnonoxceHne aneMeHTOB 33, 36, 37 
ijwiwapHbtM MWiui^aM. Ha aneMeHTu 33, 36, 37 
noAaiOT MMnynbCHufl tok, o6ecneMMBaJOu;M« 
sjiexTpocTviMyjini^Mio m^nnapHux muuji^. AHann3 
pacnpeAeneHMB ansKTpM^ecxoro noxia b tk3hbx 
ma3a no38onB8r oi^eHHTb ero bo3A8^ctbh8 Ha 
pa3/in4Hbie crpyKTypbi ma3a. 

flononHmanbHbie KOHTaKTHbie 3/ieMeHTbi 39 

HT1H BbinonHBHUfl OAHOro, MJIH AByX 3JieM6HTOB 

36, 37 BonHOo6pa3HbiMH no3Bon«eT codAaTb 
aneirrpuMecKoe none b Mwiuqe, HanpaaneHHe 
KOToporo 6yA8T mm 8Tb pasnMMHbie ymb» 
OTHOCMTenbHO o6pa3yiou;efl "a", hto nosBonBeT 
npon3BecTM oonee paBHOMepHoe B03AeftcTBne 
Ha nonepeHHbie m npoAonbHbie Bonoxna 

l^UlkiapHOfl MblUJL^bl. 

YMMTbiBafl ycnoBue paBSHCTBa nnomaAefl 

npM OWnonflpHOM B03A8HCT8V1M , h8o6xoahmo 

nnoiuaAH 3/ieMeHTOB 36. 37 BbioMpaTb 

paBHblMM. 3TO MOXeT 6bTTb ADCTMrwyTO 
Bb)nonH8HH8M 3J18M8HTOB 36. 37 QAMH3KOBOH 

ujMpHHbi. ho 3/ieweHT 36 MOXHO BbinonHMTb 
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BonHMcrwM ((pur. 13). npn pacnpeAeneHMH 
aneKrpMMecKoro nan* Ann coocHoro 
pacnonowceHMfl xojibneBbix snsMBHTOB 35, 37 b 
OflMoft ruiocKocTM sjieKTpMMecKoe none b 
Ashhom cnyMae aanfleTca cmmmctphmhum 

OTHOCM TBJTbHO KOHblJBBOM 06"p33yjCLHGM, 

npOBefleHHOM Ha paBHOM paccTOHHMM ot 
oneMeHTOB 36. 37 Ha cwiepe maaa. B cuny 
toto. mto AnavieTp KO/ibna, o6pa30BaHHoro 
sneMeHTOM 36 (I), MeHbiue AHaMeTpa xojibLja. 
o6pa30BaHHoro aneMeHTOM 37 (L), 
aneKTpMMeacoe none OTHoctnejibHO 
o6pa3ytou^eM h© 6yAsr oimmotphmhum, a 6yA8T 
"npunjiwcHyTbiM- okojio aneMeHra 36 m 
"pacujMpeHHWM- oxano snsMBHTa 37. TaxMM 
o6pa30M, a/ieirrpvmecKoe none b sone anewewa 
36 6yAeT HecxonbKO oTxoAMTb ot och rna3a, 
mo CHM3MT aojik) Toxa. npoxoAflinero Hepe3 
xpycTannx (X) m nBDBAHiOK) KBMepy rna3a (K). 
npw 3tom ppna TOKa, npoxoABiAero Hepe3 
i^wiwapHyio Mbiuji^y (M) 6yA6T 3Ham*TenbHO» w 
paBHOMepHoR, TaK ksk ojieMeHTbi 36. 37 
pacnojiaraiOT hsa HMnnapnoM Mbuuueft. 

Ananwa BbnuawanoKeHHoro nosBOJiHBT 

QABJiaTb BUBOA. MTO OT/1MMMH npeAnOJKeHM* 
npOHBJlHIOT MHbie CBOflCTBa, a HMeHHOI 
O03AaHM8 HeCMMMeTpHWHOfO SneXTpMHeCKOrO 

nana, M6M b HSBecTHboc peujBHMflx. riocne 
BKniOMeHMfl nwaHMfl ycTpoflcTBa mmxdo-3BM 12 
ycraHaariMBaeTCfl b "HyneBoe" cocToflHue, npu 
kotodom CTMMy/iMpyioinwe HMnynbCbJ ho 
cJxDpMMpyioTCfl. hocne bktiiombhwh nmanvm 
nocpeACTBOM nynbTa 14 saAaoTca pe>KMM 

4X)pMHpOB8HMfl MHKpO-3BM 12 nap3M8TpOB 
CTHMyjlPUMM, 8 MMeHHOl 

AnvfTe/ibHOCTb namcw m nay3bi; 
npoAOJWoiTenbHOCTM cTHMynnmin; 
AMCKpeTa yBennMeHMB cTHMynoB npn 
onp8A0Ji8HMH noporoBOft aMruiHTyAbi 

CTHMyriHl^MM. 

flocne saAaHWi napaMeTpoa CTMMynRqMM m b 
npoijecce AaJibHeflwefl paooTbi ycrpotfcr&a 
MMKpo-3BM 12 Mepe3 LJAn 16 m Bb/xoflHofl 
KaocaA 15 (JwpMMpyeT nanxn 6MnonRpHbix 
MMnynbcoB c nacTOToB 3anQnHeHnn. HanpMMep, 
15 40 pcfij, AnwTejibHOCTbK), HanpMMep, 1 5 mc m 

HaCTOTOH* nOBTOpBHHB, paBHOft M3CTOT8 

cTMMynfli4MM, a no BpeiweHHOMy nonoxeHMK) 
pacnojioKeHHOMy mbjkay CTMMynMpyjoiuMMM 
MMny/ibcaMM. 

Ecnw anexTpoAbi 9 HanoweHbi Ha rna3 
nai^MBHTa m hbt HapytuBHktft xoHTaKTa b i\em 

3J1BKTPOAOB 9. TO Ha BTOpMMHblX OOMOTKaX 
TpaHCCfeODMaTOpOB 21 0OpMHpyK3TCJ! nanxM 

6Mnon«pHboc MMnynbcoB, aMruinTyAa xoropwx 
nponopi^MOHanbHa MexonexTpoAHOMy 
conpoTManeHnio, nawKM DMnonapHwx HMnynbcoB 

4)OpMMpyK>TCfl nOCpeACTBOM ct>WlbTDOB 22 M 

noAaioTCB Ha noporoBbie cxbmw 23. ripw 
HapytueHMH KOHTaicra aneKrpoAOB 9 c TKaHbJo 
rna3a Mexon e xt pqahob conpoTManeHMe 
B03pacraeT, mto npMBOAHT k yBeJinMeHwo 
HanpjwceHUfl Ha BbixoAe c^nnbTpoB 22 m 
cpaoaTbiBaHMK) noporoBofl cxeMbi 23. 
TpaHtxJxjpMaTopbi 21 noAxnKWBHbi k paaHbiM 
rpynnaM anexrpoAOB 9, hto no3Bo/i«eT 
KOHTponnpoBaTb conpoTManeHMe b i\enu 

OTABnbHbDC 3J16KTPQA0B 9. 3TO flOCTuraBTCfl 

nyTBM onpoca ^epea MynbTMnnexcop 24 
cocTOAHHB noporoBbix cxbm 23. CkimajibJ c 
MyjibTMnneiccopa 24 nocTynawT Ha Mnxpo-3BM 
12, KOTopaw npon3BOAMT mx norwMecxyio 
o6pa6oncy \a (t>opMMpyeT cwman hq Sjtox 13, rfl© 
OTo6paxcaeTcn coctohhhb anexTpoAoa 9. rioxa 
ne eyAet AOCTurnyTO xopomero xohrraxTa Bcex 
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anexTpoAOB 9, mmkdo-3BM 
pa3peweHMfl Ha ycraHOBxy 
CTMMynutpyKXAnx MMny^bcoB. 

npw nanuMMM KOHTaxra b qenw Bcex 
anexTpoAOB 9 mhkdo-9BM 12 4>opMnpyeT Ha 
6nox 13 cMman o pa3petu8HMM yBenkweHun 
aMnxiMTyAbi CTMMynoB c panee Bu6paHHbiM 
ziMCKpeTOM. YBenHMeHne aMnjiHiyAbi moxst 
npoMCXOAMTb AncxpeTHo npn Haxarnn wiaBMUJn 
Ha nynbTe 14 hhm aBTOMaTHMecxw c aapaHee 
Bbl6paHHblM TeMnomi ao "pyMHofl" octbhobkm 

yBB/IMMBHllfl aMnjlMTyAbi. no AOCTMXeHMM 

Tpe6yeMoro noporoBoro 3HaM8Hns BMruinTyAbi 
CTMMyjioB, KOTOpoe BbiGnpaeTc« no omyiueHMflM 
nai^MBHTa. c nynbTa BbiAaeTcn CMman o Hanane 
BbinonneHMn npot^eAypw. B npoMaacyTKe Me^Kfly 
AByMR coceAHMMH naMxaMvi cTUMynoe 

npOMSBOAMTCfl XOHTpOHb COCTOWHUfl aJ^eXTDOAOB 

9 m npn B03HV1KH0B6HMH HapyiueHHf) b npoqecce 
Bbino/iHeHMj? npoi^eAypbi npoMcxoAMT ocTaHoaxa 

(JX>pMMpOBaHMB CTHMy/lOB, yM8HblueHMe MX 

aMrwMTyAbi ao Hynn m na Gjiok 13 noAaeTCB 
CMman o HapyiueHMM KOHTaxra 3/iexTpOAOB. npM 
nonHOM oTpaboTxe n poaotdkm TenbHocTM 
npoqeAypbi Ha 6nox 13 BbwaeTCB cwmaji o 
BbinonHeHMM saAaHHOM nporpaMMw m 
4*>pMKpOBaHMe B03ABMCTBMfl npeKpaii^aeTCfl. 
Pery/iMpoBxa aMnnMTyAbi m (JxDpMMpOBaHMe 

CTMMy/lOB M 0OpMMpOBaHM6 nOCblflOK 
KOHTpOnbHblX paAMOMMHyJIbCOB npOM3BOAMTC« 

nocpeACTBOM npeo6pa30BaHMH koab c 
MMKpo-3BM 12 B ananoroBoft cuman Ha BbixoAe 
UAn 16, KOTopwfl npAaeTCfl Ha BbixoAHOPt 
KacxaA 1 5, tab ycMiiMBaeTcn m npn nocTynneHnn 
BToporo kiMnyjibCHoro cumana c BbiXQAa 

MMKDO-3BM 12 npOMSBOAUTCfl 0OpMMDOBaHMB 
nOCbinOK KOHTpOJlbHbJX paAMOMMnyJlbCOB M 

CTHMynnpyjotAMx MMnynbcOB. Cwman 06 
aMnjimyAe CTMMyjinpyioiAMX MMnynbCOB 
noAaeTCw Ha 6nox 13, tab npoM3BOAMTC« ero 
oTo6pa>ceHne. 

PacoTa ycrpo«cTBa c o6ecneMeHneM 
B03MOKHOCTM npoB©A6HMH peorpa(|)MMecxMX 
M3MepeHMft npoM3BOAMTcn cneAyioinMM 
06pa3OM. Aono/iHMTe/ibHO x paHee onMcannoMy 
p6)KMMy 3aA3HHfl napaMGTpoB 3aAaK)T 
aMnriMTyAy 30HAMpyioinero Toica. xoTopwR 
ycTaHaBJiHBaeTcn koaom. nccTynatoLUMM Ha I4ATI 
16 nepeA cfx>pMnpoBaHHBM paAMOMMnynbca. 
Cumanbi c aneiapoAOB 9 noAaiOTC« Ha onox 25, 
Ha BuxoAax xoToporo nonyMa>OTCfl HanpjttxeHMfl, 
aMnnMTyAbi xoTopbix nponopi^MOHanbHbi 

HanpftXBHHRM Me>Kfly BCBMM B03M 0>KHblM M 

napaMM anexrpoAOB 9. nocpeACTBOM 
My/ibTMruieKCopa 26 npOM3BOAMTCfl 
nocriBAOBaTenbHbifl "onpoc" BbocoooB onoxa 25 
ycMiiMTenefl c noc/ieAyKXAMM npeo6pa30BaHMeM 

B UMCt>pOB0fl CMma/1 MX BbJXOAHblX HanpWKGHH^ 
M BB6ABHM6M KOAOB B MMKpO-3BM 12 Hepe3 

6noK 26 ranbBaHMMecxofl pa3B«3XM. B 

MMKpO-3BM 12. MCXOAA M3 3HaHeHMfl aMruiKTyAW 

30HAMpyK)iAero Toxa m HanpnxceHMR Me^ay 
anexTpoAaMM 9, paccMMTbiBaeTCfl 
MeKanexTpoAHbie con poTM bjibh m r P m . Ha 
OCHOB3HMM 3HaMeHM» P M ocymecTBnfleTCJi 
BbiflBneHMe HapytueHu^ KOHTaxra b i;enn 

3neXTpOAOB 9 M O MX COCTOnHMM C|»pMMpyeTCfl 

cMma/i Ha 6jiox 13. CMma/tbi o BejWMMHax 
P m Ta»xe noAaxDTCfl Ha 6nox 13, tab 
oTo6paxaeTC5t MH0opMaqMR o HapyiueHMBX 
KOHTaxra snexTpoAOB 9 m o senMMMHe 

MeX3JieXTpOAHbiX COnpOTMBJieHMft, HTO 

no3Bon«8T npoBOAMTb peorpacJjvtMOCKne 
M3MepeHMfl. B MMXpo-3BM 12 MoryT 
npOM3BOAMTbcn pa3JiMHHbi© npeo6pa30BaHMn 
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bbjwmmh P^; BWfle^eHne nocTOBHHux m 
nepeMeHHba cocTaanBioiUMX, npou3BOAHboc m 

T.fl. MTO n03BO/WeT aBTOMaTM3MpOBaTb 

npoBeAeHMe peorpa(|)MHecKMX MccneAOBaHMH. 
npoBefteHne kohtdojib cocToflHkifl 

3JieiapOAOB 9 Ha CMHyCOMAaJlbHOM tokb moxcbt 

ocyujecTBJiHTbCfl nyTOM noAaMM c BwxoAa 
mhkpo-3BM 12 Ha TpaHoqbopMaTopbJ 21 
pa3AeneHHbix bo bpbmbhm 30HAMpyKmu« 
MMny^bcoB nepe3 nonocoBbie o>inbTpbi 30 (0mi\ 
9). CyMiwiaTop 31 ocymecTB/uieT cjioxcbhmb 
cwmanoB co scex Kana/iOB pa3BBTBMTe/m 10 m 
npM npeabiujBHUM xotb 6bi qahmm M3 cwmanoB 
na buxoao noporoBofc cxsMbi 23 saflaHHoro 
ypoBHfl HanpjwceHMB (cooTBeTCTByjomero 
HanuMMK) HapymeHMfl coctobhmb anexTpoAOB 9) 
Ha ee buxoab qbopMMpysTCB cun-ian. HanpHiwep, 
norMMecicofl "1". KOTopufl nocrynaeT na 

MMKDO-3BM 12. 

B KasecTBe mmkdo-3BM 12 b ycTpo«CTBe 
mokgt 6brrb npMMeHeHa MMKpocxeMa. HanpMMep 
K1816BE49, a AQnojiHMTBJibHaB norwKa moxcbt 
6biTb BbinoJiHeHa Ha MuxpocxeMax 155 cepMM. 

TaKMM oopasoM, npeAnaraeMuR cnoco6 u 
ycTpoiteTBa no3Bon«K)T npw jibmbhmm 
HapyujeHMH axxoMOAauMM 

3neKTpOCTMMy/l«l4MOHHblM nyTeM CHMSMTb 
TpaBMaTMHHOCTb M COOKM fipOB8AeHMfl 

npoi4eAypbi, a TaiOKe nonywMTb peorpa^nnecKyK) 
MH0opMaunK). KOTopyto Mcnonb3yioT, Ha 

OCHOBaHUM M3BBCTHWX M6T0AMK, A™ OLJBHKM 
COCTOHHMP UH/IHapHOH MblUJUbl. 

Pe3y/ibTaTbi KnMHMMecxoro npMMBHBHMB 
npeAnaraeMoro ycTpoflcTBa noxasanw, mto 

npOMCXOAMT SHaHMTBJlbHOB, AO 30% 

coxpameHMe cyMMapHoro BpeMeHH npoi^eflyp, 
npn KOTopbix HaGmQAancB ycTOHMMBbifi 3cJxJ>bkt 
ot neneHMB. 3to ocooo i;bhho npn npoBeABHMn 
Ma ceo bo ro bbmchmb Ha paHHMx craAMBx 

3a60/18BaHHR, MTO n03B0nMT 3HaMMT8XIbHO 
CHM3MTb MMCJ10 0JlM30pyKMX JllOAeB. npMHGM 

opraHH3ai4HB jieseHMB Ha paHHefl craAMM 
aaoonsBaHMB y a&tbR lUKonbHoro B03pacTa 

COKpaTMT HMCJ10 G/lH30pyKMX CD6AM BbinyCKHMKOB 
CpeAHMX UJKOtn (XOTOpbDC no CO BDeM e H H btM 
AaHHbtM HaCMMTblBaOTCfl OKOJIO 45%) M nOSBOJlMT 

pacujMpMTb mx npoqbeccMOHajibHyw 
npMroAHOCTb. Ublbl2 biblbl4 blblbt6 blblbid 
blbtbhO blb!bH2 

0opMyna M3o6peTeHM«: 

1 . Cn0C06 0OpMMpOBa HHB B03A6RCTBMB flp* 

ane»cTpocTMMyrm4HH LiwinapHofl Mbiiuijbi. 
3axrooMaKHHMBcn b ooaAaHMM mwinyjibCHoro 
aneiopMHecKoro nona, npoxpflflmero MBpe3 
i^wiwapnyio Mbiwuy, oniMMaioiAM&cB tbm, mto 
MMfiynbCHoe anBKTpMMecxoe none mmbct bha 
TopoMAaJibHoro, coochoto c i^nnnapHoPl 
MycxyjiaTypofl. 

2. Cnocoo" no n.1, oniMHaioinMitea TeM, mto 
HMnynbCHoe anexTpMHBCKoe none cosAaiOT 
nocpBAPTBOM KonbueBoro nocneAOBaTenbHoro 
pacnono)KeHMn 3HaKonepGMBHHbix noniocoB. 

3. Cnoco6 no n.2, omimaiomHflca tbm, mto 
ocyiAecTannioT xoppexTMpoBKy #opMbi 
aneKTpMMecKoro noxiB. pacnonara« Me^Ay 
nontocaMM tokorpoboablumb nnacTMHbi. 

4. Cnoco6 no n.1, OTnHMajo ignite h tbm, mto 
HMnynbCHoe d/teiapiiMecKoe none a>3AaioT 
nocpBACTBOM KoaKCMajibHoro pacnonoxceHMB 
3HaKonepBMBHHbix noniocoB. 

5. Cnoco6 no n.4, OTnuMaJOi^nttcB tbm, mto 
Me>KAy 3HaxonepeMeHHbiMH nonKX^aMH co3ab»ot 
4>OKycMpyK)tABe a/ieKTpwMecKoo none. 

6. Cnoco6 no nn.1-5, OTnMMaiou^iiicB TeM, 
mto BosAeflcTBKe Ha i^nnnapHyjo Mbiuji|y 



ocyu^ecTBxiBfOT Mepe3 aneiaponpoBOABiAyK) 
cpeAy. 

7. Cnoco6 no nn.1-6. OTnnMaK)iAMMCB tbm, 
mto pacnonara»oT sHaiconepeMeHHbie nonwea Ha 
pasHOM paccroBHMM ot ocm masa. 

5 8. SnBKTpoCTHMyjlBTOp l^MJ1HapH0« MWllJUbl 

Ann nBMBHHB HapyujeHUR aKKOMOAai^tH. 
C0Aep)KaiAn^ reHBpaTop MMnyjibcoB c AByMB 
BbixoAaMn Ann noAxntoMBH^B anexTpoAHoro 

yCTpOMCTBa, OTnUMaWlUMMCB TBM, MTO OAHH M3 

w BbixoAOB reHepaTopa MMnynbooB coeAMHeH c 
ansKTpoAHbiM y ct pomct bom Mepea bbbabmhuv) 

pa3BBTBHT8nb, a TaWKB BBfiAeH 6nOK KOHTpOJlB 
COCTOBHMB 3ABKTPOAOB, BXOA KOTOporO 
COBAMHBH C BblXOAOM pa3B8T8HTenB M 
AByCTOpOHHBM CBB3bK> C rSHBpaTODOM 

15 MMnynbooB. 

9. SnBXTpocTMMynBTop no n.8, 
omwMafonuflcB TeM, mto paaBBTBHTB/ib 
BbinonHeH b bha© rpynn pesncTopoa, BbiBOAu 

KOTOpbiX BBJ1BIOTCB COOTBBTCTBBHHO BXOA0M H 
BblXOAOM paSBBTBHTBTIB. 

^0 10. 3ABKTpocTHMy/iBTOp no n.8, 

OTnMMaK)lilM»CB TBM, MTO OJIOK KOHTpOBB 
OOCTOBHHB OJlBKTpOAOB BbinojlHSH B BHA6 AByX 
KaHanOB, BXOAbl KOTOptJX bbjibjotcb bxqaom 
6xio>ca KOHTportn cocroPHun oneicrpoAOB, npiweM 
KajKAwrt M3 xaHanoB coAepxoiT 
nocneAOBaTe/ibHo coeAMHeHHbie 
pa3AennTBJibHbiM TpaHcefcopMaTop, c|wnbTp h 
noporoBbift aneMeHT, a Taioxs MyjibTnnjiBKCopa, 

OAHM BXOAbl KOTOPOTO COBAMHBHbl C BblXOAOM 14 

noporoBux aneMBHTOB, a ApyoA bxoa m buxoa 

3Q BBnBK)TCB ABy CTODOH HB # CBB3bK) 6nOK8. 

11. 3n6KTpocTMMynBTop no n.8, 
OTnuMajou^Mftcfl tbm, mto 6nox KOHTponB 

COCTOBHMB aBBXTDOAOB BbinO/IHBH B BlfAB 

nocneAOsaTenbHo coeAMHeHHbix 6/ioKa 
y cun htb/ibH , bxoaw xoToporo bbjibiotcb bxoaom 

35 6nOKa KOHTOOnfl COCTOBHMB 3/)6KTpOAOB, 

My/ibTunjiBKcopa, aHanoro-LiMqbpoBoro 
npeo6pa30BaieriB, 6noica raAbBaHMMecKOft 

pa3BB3fCM, CHHXpOHM3MpyiOll^kie BbJXOAbl 
KOTOporO COBAMHBHbl C BTOpblMM BXOABMM 

aHanoro-i;Mc$)poBoro npeo5pa30BaTenB h 
40 MynbTMnneKCopa, ABycTopoHHBB cBB3b 6noxa 

ranbBaHMMBCKOfl pa3BR3KM BBJIBBTCB 
AByCTODOHHefl CBB3bK) 6/lOKa KOHTDOJlfl 
COCTOBHMB 3/IBKTpOAOB. 

12. 3/iBKTpocTMMynBTop no n.8, 

OTJlMMaJOlAMftCB TBM, MTO 6nOK KOHTpOJlB 
COCTOBHMB ajlBXTDOAOB COABpXCMT nonOCOBblB 
CfcMAbTpbl, BblXOAW KOTOpbJX MBDB3 BblXOAHblB 

o6motkm pa3Ae/iMT6nbHbix TpaHccpopMaTopoB 

COBAMHBHbl C BXOAaMM CyMMaTOpa, BbOCOA 
KOTODOfO COBAMHeH C BXOAOM nOpOTOBOTO 

5Q 3neMeHTa, npM 3tom BXOAHwe o6motkm 
pa3AenMTenbHbix TpawxfcopMaTopoB bbjibkdtcw 

BXOAOM 6/lOKa KOHTpOJlB COCTOBHMB aJlBXTDOAOB, 

a BbixoAw nonocoBbOC qbwnbTDOB m buxoa 
noporoBoro ajiBMSHTa bbjibiotcb /^ycTopoHHe^ 

C8B3bK) 6jlOKa KOHTpOnn COCTOJlHMfl SJieXTpOAOB. 

55 13. SjiBKTpocTMMynBTop no n.8. 

OTnMMaiOU^M^CB TBM, MTO TBHBpaTOp MMnynbCOB 
COASPXCMT nOCJlBAOBaTBnbHO COBAMHBHHbIB 

LjwcfcpoaHanoroBbifl npeo6pa30BaTerib m 

BblXOAHOfl DJIOK, MMKDO-3BM, nopTbi 
BXOAa-BblXOAa KOTO pOfl COBAMHBHbl C BXOAaMM 

60 LjMqbpoaHanoroBoro npeo6pa30BaTertB, nynbTa 
ynpaaneHMB, DJioxa oToCpaxcaHMB m BToptJM 

BXOAOM BbOCOAHOrO 6nOXa. BblXOAbl KOToporo 
BBJIBIOTCB BblXOAOM PBHBpaTopa MMnynbcoB, a 
AByCTODOHHBB CBB3b MMKDO-3BM BBJIBBTCB 

ABycropoHHen CBP3bio reHepaTopa MMnynbCOB. 
14. SnsxTDOAHOB ycrpoRcTBO. coAepxau^ee 



AM3neKTpnwecKMfi Kopnyc c BHyrpeHHefl 
noBepXHOCTbio b BKfle UJapoBoro no*ca. Ha 

KOTODO& 3aKp8rU18HU ABa KOHTaKTHbOC 

smeueHTa, omwHaioineecfl TeM, mto oho 

flOnOHHMTenbHO CHaOaceHO flByM* K0HT3KTHbJMM 

aneMBHraMM, paaMau^BHHbiMH Me*ow 

OCHOBHbJMM, npn 3T0M KOHTaKTHblO 3JieMeHTbJ 
COBAMHeHbl C paSHblMM TOKOnDOBOAHlMHMM 

ujwuaMM Mepea oamh. 

15. 3neiapoflHoe ycTpofiCTBO no n.14, 
OTfiMMaiomeec« TeM, mto iwie^w KOHTaKTHbiMM 
3/iBMeHTaMn Ha BHyrpeHHefl noBepxHoc™ 



Kopnyca ycTaHoaneHw AononHMTenbHo 
TOKonpoBOAflmnB sneMeHTw. 

16. SneKTpoAHoe ycTpofiCTBO no nn.14 m 15, 
omnMaiomeecn TeM, mto icoHTaicTHbie sneMeHTbi 
coeAMHeHbi c TOKonpoBOAfltMMMw ujvtHaMM Mepe3 

6 De3MCTOpbl. 

17. SmiapoAHoe ycTpoflcTBO no nn.14-16. 
ouiMMaiomeecfl TeM. hto napw KOHTaKTHbix 
3J18M6HTOB, pacno/ioweHHbix AnaMeTpanbHo, 
ycTaHoaneHbi Ha pa3Hbix paccTOHHwix ot ocm 

w Kopnyca. 
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